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(353) Numb. 20. 

PHILOSOPHICAL 

TRANSACTIONS. 

Munda-y 3ecemher 17. 1666. 

The Contents. 

The Method ohferved in Transfufiftg the Bloud out of one live 
Animal into another : And how this ExperiMent is like to be ////- 
proved. Some Considerations concerning the fame. An Accompt 
of fomt Sanative Waters z« Herefordlhire. A farther AccoKipt 
of the Vitriolate Water mention d Numb. 1 8. together with 
fome other particulars touching Waters: Inquiries for Tur- 
ky., An Obfervation about Opticl^ Clajfes made of Rock^Cry- 
ftal, communicated from Italy. A Relation of the Vje of the 
Grain ofKeitnes for Colorationy from France. An Accompt 
of fome Books lately publifity vid.l. VlNAX Rerum NaturaJium 
BRITANNIC ARV My continens VEGETABILIA, ANI^ALIA 
& Fojfdia ANG.LlJEy inchoatus , Auth. Chrlftophoro Mer- 
ret, MD. 2. FLACITA PHILOSOPHIC A Guarini. 
3. GVSTVS ORGANVM per Laurentium Bellini <^e/rf<6c«- 
fum. 

The Method obferved in transfiifing the 
Blond out of one Animal into another. 

THis Method was proffiifedinthelaftofthefe Papers. It 
was firfl: praftifed by Dodor Lower in Oxford^znA by him; 
communicated to the Honourable Robert Boyle^ who im- 
parted it to the Royal Society^ as follows 5 
Firfl:, Take up the C^ir(?//W^/Artery of the Dog or other 
Animal, whofe Bloud is to be transfufed into another of the 
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faffle or a different kind , and feparate it from the Nerve of the 
Eight pair^ and lay it bare above an inch. Then make a ftrong 
Ligature on the ■«/'/cr part of the Artery, not to be untied a- 
gain: but an inch below, CTrfVC towards the Heart, make ano- 
ther Ligature of a mmmig knot, which may be loolen'd or faft- 
ned as there ftiall be occafion. Haying made thefe two knots, 
draw two threds under the Artery between the two Ligatures 3 
and then open the Artery, and put in a Quill, and tie the Artery 
upon the Quill very faft by thole two threds, and ftop the QtjHl- 
withaftick. After this, make bare the-^«^«/<«r Vein in the o- 
ther Dog about an inch and a half long 5 and at each end make a 
Ligature with a running knot, and in the ipace betwixt the twa 
running knots drawn under the Vein two threds, as in the o- 
ther: then make anincifion in the Vein, andptit intoit two 
Quills, one into the dsfcefident part of the Vein, to. receive the 
bloud from the other Dog, an.d carry it to the Heart ; and the 
other Quill put into the other part of the Jugular Yoin^ which 
comes from the Head (out of which, the fecond Dogs- own 
bloud muft run into Difhes.) Thefe two Quills being put in and 
tyedfaft, ftop them with a (tick, till there be occafion to open 
them. 

All things being thus prepared, tie the Dogs on their fides to- 
^vards one another fo conveniently, that the Quill may go into 
each other, (for the Dogs necks cannot be brought fo'near, but 
that you muft put two or three feveral Quills more into the firft 
two, to convey the bloud from one 'to. another.) After that, 
unftop the QuilL that goes down into the firft Dog's J«^K/.«r 
Vein, and the other Qui'.! coming out of the other Dog s Arte- 
ry 5 and by the help of two orthreeother Qiiills,put into each 
other, according as there fliall be occafion, infert them into one 
jvnother. Then flip the running knots, and immediately the 
bloud runs through the Quills, as through an Artery, veryim— 
petuoufty. . And immediately, as the bloud runs into the Dog, 
unftop the other Quill, coming out of the upper part of his Jttgn- 
iar Vein.(a Ligature being firft made about his Neck, or die his 
other 5K(j«/<?r- Vein being comprefs'd by ones Finger,) and-let 
his awn bloud run out at the iame time into Dlftes (yet no?- 
ccnftantlv, but according as you perceive him able to bear it") 
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till the other Dog begin to cry, and faint, and fall into Con- 
vulfions, and at laft dye by his fide. 

Then take out both the Quills out of the Dogs "jugular 
Vein, and tye the running knot faft, and cut the Vein afun- 
dcr, (which you may doe without any harm to the Dog, one 
Jugular Vein being fufficient to convey all the bloud from 
the Head and upper parts, by reafbn of a large Anajioffiofisy 
whereby both the "jugular Veins meet about the Larjinx,) 
This done, fow up the skin and diPmifs him^ and the Dog will 
leap from the Table and (hake himfelf, and run away, as if no- 
thing ailed him. 

And this I have tryed fevcral times, before feveral in the 
Vnivojities, but never yet upon more than one Dog at a time, 
for want of leifure, and convenient fiipplyes of feveral Dogs 
at once. But when I return, I doubt not but to give you a 
fuller account, not only by bleeding feveral Dogs into one, 
but feveral other creatures into one another, as you did pro* 
pofe to pie, before you left Oxford j which will be very eafie 
to perform , and will afford many pleafant and perhaps not 
unufeful Experiments. 

But becaufe there are many Circuraftanccs necclTary to be 
obferv'd in the performing of this experiment, and that you 
may better direft anyone to doe it, without any danger of 
killing the other Dog, that is to receive the others bloud, I 
will mention two or three. 

Firji^ that you fallen the Dogs at fuch a convenient di- 
ftance, that the Vein nor Artery be not ftretched ; for then, 
being contraded, they will not admit or convey fb much 
bloud. 

Secondly^ that you conftantly oblerve rne Pulfc beyond the 
Qtiill in the Dogs 'jugular Vein (which it acquires from the 
impulfeof the Arteriom bloud: J For if that fails, then 'tis a 
fign the Quill is flopt by fbme congealed bloud, (b that you 
mufl draw out the Arterid Quill from the other, and with a 
Trobe open the paflage again in both of them, that the bloud 
may have its free courfe again. For, this muft be expcfted, 
when the Dog, that bleeds into the other, hath loft much 
bloud, his heart v/ill beat very faintly, and then the impujfe 
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of bloud being weaker, it will be apt to congeal the fboner, 
fbthat at the latter end of the work you niuit draw out the 
Quill ofcer, and clear thepaflage, if the Dog be faint-heart- 
ed, as many are, though fbme ftout fierce Dogs will bleed 
freely and uninterruptedly, till they are convuls'd and dye. 
But to prevent this trouble, and make the experiment certain, 
you muft bleed a great Dog into a little one, or a Majiive in- 
to a C//;t, as I once try 'd, and the little Dodbled out at lead 
double the quantity of his own bloud, and left the Maflivt 
dead upon the Table, an.d after he was untyed, he ran away 
and Oiak'd himfelf, as if he had been only thrown into water. 
Orelfeyou may get three or four feveral Dogs prepared in 
the fame manner , and wlien one begins to fail and leave off 
bleeding, adminifter another, and f am confident one Dog 
will receive all their bloud, fand perhaps morej as long as 
it runs freely, till they are left almoft dead by turns : provided 
that you let out the bloud proportionably,^ as you let it goe 
into the Dog, that is to live. 

Thirdly^ I fuppofe the Dog that is to bleed out into diflics 
will endure it the better, if the Dogs that are to be admini- 
ftred to fupply his bloud, be of neer an equal age, and fed 
ahketheday before, that both their blouds may be of a neer 
ftrengthand temper. 

There are many things I have oblerved upon bleeding Dogs 
to death, which I have (ecu fince your departin-e from Oxford^ 
whereof I fhall give you a relation hereafter j in the mean 
time fince you were pleafcd to mention it to the Royal Socjety^ 
with a promife to^ give them an account of this experiment, 
I could not but take the firft opportunity to clear you from 
that obligation, &c. 

So far this Letter : the prefcriptions whereof having been 
carefully obferv'd by thofe who were imployed to make the 
Experiment, have hitherto been attended with good fucccfs 3 
and that not only upon Animals of the fame Species fas two 
Dogs firfl:, and then two Sheep) but alfo upon fbme of very 
differing species (zsz Sheep and a Dog 5 the former Emitting^ 
the other Receivif?g.') 

Note- only, that in (lead of a Quill, a fmall crooked thin 
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Pipe of Silver or Braft, fo nender that the one end may enter 
into a Quill, and" having at the other end, that is to enter 
into the Vein and Artery, afmall knob, for the better faften- 
ing them to it wfth a thread, will be much fitter than a ftrait 
Pipe or Quill, for this Operation : for fo they are much more 
eafie to be managed. 

*Tis intendedj that thefe tryals fliall be profecnted to the 
utraoft variety the fubjeft will beare : As by exchangbg the 
bloudof Old and Young, Sick and Healthy, Hot and Cold, 
Fierce and Fearful, Lame and Wild Animals, Sec. and that 
not only of the fame, but alfo of differing kinds. For which 
end, and to improve this noble Experiment, either for know- 
ledge, or ufe, or both, (brae Ingenious men have already propo- 
fed confiderable tryals and inquiries, of which perhaps an ac- 
count will be given hereafter. For the prefent we (hali only 
fubjoyn fome 

ConJjderatio7Js nhout this l^nd of Experiments. 

X. It may beconfidcr'd in them, that the bloudof the E/w?V- 
/ew/ Animal, may after a.few minutes of time, by its circula- 
tion, mix and run out with that of the Reeipknt. Wherefore 
robeaffuredinrhefe Tryals, that all th^.TMoud of the Recipi- 
ent is run out, and none left in hirff- buf thl6 adventitious 
bloud oitheEmiitetn^ two or three ontiorfBtiimals ( which 
was alfo hinted in the weto'i^ above) may be prepared and ad- 
miniftred, to bleed them all out into one. 

2. It feems not irrational to gucis afore -liand, that the ex- 
change of bloud will not alter the nature 'ordirpo-iition of the 
Animals, upon which irfhall -be -prr-ftifed'; though ic may be 
thought worth while- fcr fatisfaction and certainty, to deter- 
mine that point by Experiments. The.cafe of exchanging the 
bloud of Animals feems tiot like that of 'Graffi/fg^ where the 
Cjofjs turns the' Sap of tbe Shcli, gfaffed upon, into its nature 5 
the Fibres of .the Cyoris io'ftraining the .juice, which paffcs 
from the fl:em to it, as thereby to change it into that of the 
Cyons, whereas In this traasfufion there feem; to be. no fuch 
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Percolation of the bloud of Animals, whereby that of the one 
Ihouldbe changed into the nature of the other. 

3. The moft probable ufe of this Experiment may be ccn- 
je^ured to be, that one Animal may live with the blond of 
another j and confequently , that thofe Animals, that want 
bloudj or have corrupt bloud, may be (upplyed from others 
with a fiifficient quantity, and of fuch as is goodj provided the 
Transfufion be often repeated, by reafbn of the quick expence 
that is made of the bloud. 

Note. 

In the lafi TranfadionS wot alfa pram 'ftd an Acc«mft hj the next, of l/o»- 

piHT Heveltus his accurate (^alcxl. of the Ute Solar Eclipfi S Duration, QsiaM- 

t>tj,&c. But this hetHg to he Acamfanyed mth a Scb.'me, the Graving :9here- 

ef met rrith a d! f appointment y it mnfi beftilt referred to another Opportxm:/. 

An account offime Sanative Waters in 
Hereforddiire. 

This account was communicated by Dr. B. in thefe words. 
There are two Springs in Herefordjhire^ whereof one is 
within a Bolt, or at leaft Bow-fhoot of the top ofthe near ad- 
joyning lofty Kill of Malvern, and at great diflance from the 
Footof theKir, 3 and hath had a long and old fame for heal- 
ing of eyes. When I was for fome years molefted with Teters 
on the back of ouc and foraetimesofboth my hands, notwith- 
ftandingall indeavours of my very friendly and skilful Phy- 
fitians,'lhad fpeedy healing from a neighbouring Spring of 
farlefs fame. Yet this Spring healed very old and Ulcerous 
fores on the Legs of a poor Fellow, which had been poy- 
Ibn'dby Irons in the Gaol, after other Chirurgery had been 
hopelels. And by many tryals upon my hands, and the Tet- 
ters,. I was perfwaded, that in long droughts, and lafting dry 
Froits, thofe waters were more eftecirually and more fpeedily 
healing, than at other times. And not to omit this circum- 
ftance, I did hold this water in my mouth till it was v/arra, 
and perchance fomcwhat intermingled with fafting Spittle, 
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